Scheme S1. Proposed Mechanism for Direct Dealkylation of 1-meA Catalyzed by AlkB. Figure S1 . The active sites of crystal structures of AlkB with different substrates.
. Electron configuration diagram of the iron(IV)-oxo moiety in the quintet and triplet states in an ideal octahedral ligand field. (HS, IS and LS represent high-spin, intermediate-spin and low-spin on Fe, respectively; AF and F stand for antiferromagnetic and ferromagnetic.) Figure S3 . Relative energies (kcal/mol, the lowest state IS Fe III -O F is taken as zero) of reactant, TS and I1 and Mulliken spin populations of key atoms (Fe, the first O is oxo, and the second O is the O of OHbound to the iron, and the carbon of methyl group of 1-meA) for the hydrogen abstraction step for H 2 O pathway in quintet ( IS Fe III -O F and HS Fe III -O AF ) and triplet states ( LS Fe III -O F and IS Fe III -O AF ). Table S2 . Atomic contributions of key atoms (O is the oxo; C is the carbon of the methyl group of 1-meA; when the contribution of the key atom is less than 1%, the atom is not shown) to the α-LUMO and β-LUMO for selected structures for the H 2 O pathway. Table S3 . Atomic contributions of some key atoms (O is the oxo; C is the carbon of the methyl group of 1-meA; when the contribution of the key atom is less than 1%, the atom is not shown) to the α-LUMO and β-LUMO for selected structures for the OHpathway. Figure S4 . Relative energies (kcal/mol) of the structures along the minimum energy path (MEP) shown in Scheme1b for the H 2 O pathway in the quintet state. The energy of the IS Fe III -O F reactant is taken as zero. For the TS structures, the values in parentheses are the energy differences between the TS and the immediate previous intermediate. The panel at the top right is the energy profile for the proton transfer to Glu136 starting from I2 with a different QM subsystem (Arg210, Glu136 and a bridging water are added to the QM system).
Figure S5.
Relative energies (kcal/mol) of the structures shown in Scheme1c for OHpathway in the quintet state. The energy of the IS Fe III -O F reactant is taken as zero. For the TS structures, the values in parentheses are the energy differences between the TS and the immediate previous intermediate.
Cartesian coordinates of QM part
The H2O 
